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Title: 

TRANSMITTING TYPE LIQUID CRYSTAL MATRIX DISPLAY DEVICE 



Claims : 

1 . A transmitting type liquid crystal matrix display device , 
in which liquid crystal is interposed between a translucent 
XY matrix integrated substrate in which a number of unit picture 
elements at least including one or more field effect transistors 
of MOS type, thin film type or the like, and charge storage 
capacitors and transparent display electrodes connected 
thereto are arranged both in X-direction and Y-direction on 
a transparent substrate, and a source or drain part and a gate 
part of the transistor are respectively connected to a Y 
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electrode wiring and an X electrode wiring corresponding to 
the respective rows and columns, and a light transmitting 
substrate provided with a transparent electrode on one surface 
to thereby constitute an image display panel , an operating signal 
voltage is selectively supplied between the display electrode 
and the transparent electrode corresponding to an image signal 
and a select signal fed to the Y and X electrode wirings , thereby 
selectively operating the liquid crystal in relation to the 
image signal to control modulation of external light transmitted 
through the image display panel , characterized in that an optical 
auxiliary plate inclined at an acute angle to the display panel 
and forming a white light scattering surface on the surface 
thereof is installed on one surface side of the display panel, 
so that the external light enters the optical auxiliary plate 
through an acute angle gap between the optical auxiliary -plate 
and the display panel , and scattered light to the external light 
of the optical auxiliary plate is seen through the display panel 
from the other surface side of the display panel. 
2. The transmitting type liquid crystal matrix display 
device according to claim 1 , characterized in that the optical 
auxiliary plate is formed transparent, so that the transmitted 
scattered light of external light from the opposite surface 
side to the display panel device of the optical auxiliary plate 
with the scattered light of external light is seen through the 
display panel . 
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3. The transmitting type liquid crystal matrix display 
device according to claim 1, characterized in that the optical 
auxiliary plate has a light scattering surface given diffuse 
transmission on one surface thereof, the other surface being 
formed by a transparent body coated with a light reflector, 
and has one or more auxiliary light sources at the middle part 
or edge part, which are installed so that irradiating light 
is forced to enter the transparent body by the optical reflector , 
whereby diffusion transmitted light from the auxiliary light 
source through the light scattering surface with scattered light 
of external light is seen through the display panel . 

4. The transmitting type liquid crystal matrix display 
device according to claims 1 to 3, wherein the display panel 
has color filters of three primary colors corresponding to the 
unit pixels. 

5 . The transmitting type liquid crystal matrix display 
device according to claims 1 to 4 , wherein the liquid crystal 
is oriented in a twisted nematic type (state) and the display 
panel has polarizing plates at both ends thereof. 

6. The transmitting type liquid crystal matrix display 
device according to claims 1 to 5, wherein the display panel 
is accommodated with a circuit block for driving it in a casing, 
and an optical auxiliary plate is connected at an acute angle 
to the casing to be freely opened and closed, and fixed to cover 
at least the back window part of the window parts formed in 
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the surface and back positions of the casing corresponding to 
the display panel. 

7. The transmitting type liquid crystal matrix display 
device according to claim 6 , wherein the optical auxiliary plate 
has its lower end part connected to the casing to turn from 
the bottom to the top to the vertical direction of an image 
of the display panel. 

8. The transmitting type liquid crystal matrix display 
device according to claim 6 , wherein the optical auxiliary plate 
forms a part or the whole of the casing back cover and serves 
as a support for the casing in opening. 

9. The transmitting type liquid crystal matrix display 
device according to claims 6 to 8, wherein the display panel 
is accommodated and installed in the substantially central part 
or rather closer to the lower side than the central part of 
the casing. 

Detailed Description of the Invention: 

This invention relates to a transmitting type liquid 
crystal matrix display device using an image display panel in 
which liquid crystal is interposed between an X-Y matrix 
integrated substrate formed by integrating a semiconductor 
switching element such as a MOS type or thin film type field 
effect transistor and a charge storage capacitor connected 
thereto on a transparent substrate made of silicon, sapphire. 
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glass or the like, and a translucent substrate having a 
transparent electrode attached to one surface thereof. 

The transmitting type liquid crystal matrix display 
device is publicly known, and it uses a MOS type transistor 
as a semiconductor switching element in some case, and uses 
a thin film transistor (TFT) in some case. The conventional 
constitution using the TFT is shown in Fig. 1 . In the following 
description, the reference numerals designating like parts are 
all the same for the sake of convenience, and the respective 
parts are suitably enlarged, so the relative dimensions are 
not always conformable to those in the description of the body. 
A unit picture element is constituted by a liquid crystal cell 
3 interposed between an integrated substrate formed by 
integrating TFT 1', 1" made by depositing CdSe, CdTe or the 
like on a transparent substrate (not shown) such as a transparent 
glass plate, a transparent display electrode (not shown) 
connected to the TFT 1", a gate signal storage capacitor 2 and 
wirings Xi, Y j , Y j ' and a translucent substrate (not shown) 
such as a glass plate having a transparent electrode attached 
to one surface thereof. When a scanning gate signal is applied 
to an X electrode wiring , that is , a gate wiring Xi , for example , 
the TFT ' turns on so that an image signal passes from a Y electrode 
wiring, that is, the image signal wiring Yj through the TFT 
1 ' to charge the capacitor 2 . The charging electric charge 
of the capacitor 2 corresponding to the amplitude of the image 
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signal applies gate voltage to the TFT1 " , and according to the 
voltage, an alternating current flows into the liquid crystal 
cell 3 from the wiring Yj ' through the TFT1" to operate the 
liquid crystal cell 3, thereby modulating external light 
transmitted through this panel. 

When a dynamic scattering liquid crystal is used as a 
liquid crystal, for example, transmitted external light is 
subjected to dynamic scattering according to an image signal. 
In the case where a deposited film of silicon oxide is formed 
on a transparent electrode or an integrated substrate, 
homogeneous orientation processing is conducted for these, a 
twisted nematic liquid crystal is used, and further a polarizing 
plate having an orthogonal deflection axis is provided on a 
display panel, orientation is changed according to an image 
signal , and transmitted external light can be modulated by field 
effect , 

Fig. 2 shows an example of the conventional constitution 
using a MOS transistor. A unit picture element is constituted 
by a liquid crystal cell 3 interposed between an integrated 
substrate formed by integrating a MOS transistor 1 and a 
transmitting charge storage capacitor 2 on a transparent 
substrate made of sapphire or the like and a translucent 
substrate having a transparent electrode. 

When a gate signal is applied to a gate wiring Xi, for 
example, the MOS transistor 1 turns on, so that an image signal 
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passes from an Image signal wiring Yj through the transistor 
1 to charge the capacitor 2 . Even if the gate signal is extinct , 
while the charges stored in the capacitor 2 apply voltage to 
the liquid crystal cell 3, the liquid crystal cell 3 causes 
a change in orientation by phase transition, dynamic scattering 
or field effect depending on the liquid crystal constitution 
according to the voltage, and the transmitted light is 
continuously sub j ected to modulation corresponding to the image 
signal voltage. 

Accordingly, as illustrated in Figs. 1 and 2, picture 
elements are arranged in a matrix, and scanned in the directions 
of X and y to constitute a television receiving set, and as 
described above, the group of transistors are simultaneously 
turned on in the direction of X to write an image signal in 
the capacitor group and sequentially Y-direction scanning is 
performed. The operation equal to that of CRT is obtained by 
the so-called linear scanning, so a transmitting type flat plate 
television is constituted. 

Further, in the transmitting type liquid crystal matrix 
display device related to the invention, as illustrated in Fig. 
2, color filters of three primary colors: blue B; green G and 
red R are installed corresponding to the respective unit picture 
elements on the translucent substrate or the light transmitting 
integrated substrate, thereby constituting a color flat plate 
television. 
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Fig. 3 shows a sectional view in the case of forming the 
unit picture elements shown in Fig. 2 in an integrated circuit. 
Although the description deals with a transmitting type liquid 
crystal matrix display device in which an aluminum gate MOS 
transistor taking silicon as a semiconductor is incorporated 
on a transparent substrate 17 formed by a sapphire substrate, 
it does not matter what is the material quality of conducting 
paths outside the transparent electrode, so polycrystalline 
silicon may be used. The transistor 1 is formed by a drain 
or source 4, a channel part 5 and a source or drain 6, and an 
aluminum gate 7 forms the above gate wiring Xi. The reference 
numeral 8 is a gate oxide film, 9 is a silicon oxide film for 
protecting the surface of the transistor . The reference numeral 
10 is a silicon oxide insulation film covering other than picture 
element. The reference numeral 12 is a transparent insulation 
film formed of silicon oxide like the above, which forms a 
capacitor 2 with the transparent electrodes 11, 13. The 
transparent electrode 13 is a capacitor electrode, and also 
serves as a display electrode for supplying required signal 
voltage to the liquid crystal. Aluminum lines 4a, 6a form the 
above image signal wiring Y j , the aluminum line 4a is 
electrically in contact with the above drain or source 4, and 
the aluminum line 6a is electrically in contact with the source 
or drain 6 and the transparent display electrode 13. The 
transparent electrode 11 and the transparent display electrode 
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13 are applied to form coating by depositing mixture of ln 2 0 3 
and Sn0 2 or a transparent conductive film made of ln 2 0 3 . The 
reference numeral 16 is a translucent substrate such as a glass 
plate, the reference numeral 15 is a transparent electrode such 
as an ln 2 0 3 film applied thereto to form coating, and these form 
a translucent electrode plate 21. The reference numeral 14 
is liquid crystal, which is filled between an integrated 
substrate 20 having an integrated circuit formed on the above 
sapphire substrate 17 and the transparent electrode 15 of the 
translucent electrode plate 21 , and constitutes a liquid crystal 
cell 3 with the transparent display electrode 13. 

The reference signs R, G are three primary color filters 
of red, green and so on applied to the sapphire substrate 17 
to form coating corresponding to the unit picture elements, 
thereby performing color selection for transmitted light. As 
the liquid crystal 14, dynamic scattering one can be used. In 
that case, dynamic scattering is caused in the liquid crystal 

14 according to the stored electric charges of the capacitor 
formed by the reference numerals 11 to 13, thereby controlling 
the light intensity of the transmitted color lighting L 2 . In 
order to constitute a favorable transmitting type liquid crystal 
matrix display device, however, it is desirable to make the 
liquid crystal 14 of a twisted nematic (TN) type, and operate 
the same. In this case, orientation processing is conducted 
on the transparent electrodes 13, 15 to cause mutually 
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intersecting homogeneous orientation, and as shown in the 
drawing, the liquid crystal is sandwiched by two polarizing 
plates 18, 19. At this time, the orientation of the liquid 
crystal 14 is changed according to the stored electric charges 
of the capacitor formed by the electrodes 11 to 13, thereby 
controlling the light intensity of the transmitted color 
lighting L 2 . If necessary, an insulation film such as a silicon 
oxide film is deposited on the surface of the electrodes 13, 
15, and orientation processing may be conducted for the surface. 
At that time, alternating current operation is performed and 
the above circuit configuration of Fig. 1 is useful. 

In constituting a television display device, about 240 
unit picture elements shown in Fig. 3, for example, are disposed 
in a matrix each in the directions of X and Y as shown in Fig. 
2. The dimensions of the unit picture element are 150 micron 
in the direction of X and 200 micron in the direction of Y, 
so the effective area is about 36 x 48 mm 2 . Thus, the liquid 
crystal matrix display device of this type can be driven with 
low power consumption and at low voltage, so it is considered 
to be useful as a portable type battery operated television. 

The transmitting type liquid crystal matrix display 
device of this type, however, has some problems to be solved. 
One is the problem in a transmitted light source for irradiating 
a display panel. In order to reduce power consumption, it is 
necessary to effectively use external light such as sunlight. 
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The second problem is the color display. Although additive 
color process is used in color display and the transmitting 
operation is indispensable, a clear color display is impossible 
as far as white display can't be made good. 

This invention provides a transmitting type liquid 
crystal matrix display device from the above viewpoint , which 
is simplified by useful external light illumination method and 
reduced in power consumption. 

The main characteristic of the invention is that liquid 
crystal is interposed between a translucent XY matrix integrated 
substrate in which a number of unit picture elements at least 
including one or more field effect transistors of MOS type, 
thin film type or the like, and charge storage capacitors and 
transparent display electrodes connected thereto are arranged 
both in X-direction and Y-direction on a transparent substrate, 
and a source or drain part and a gate part of the transistor 
are respectively connected to a Y electrode wiring and an X 
electrode wiring corresponding to the respective rows and 
columns , and a light transmitting substrate provided with a 
transparent electrode on one surface to thereby constitute an 
image display panel, an operating signal voltage is selectively 
supplied between the display electrode and the transparent 
electrode corresponding to an image signal and a selection signal 
fed to the Y and X electrode wirings, thereby selectively 
operating the liquid crystal in relation to the image signal 
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to control modulation of external light transmitted through 
the image display panel, characterized in that an optical 
auxiliary plate inclined at an acute angle to the display panel 
and forming a white light scattering surface on the surface 
thereof is installed on one surface side of the display panel, 
so that the external light enters the optical auxiliary plate 
through an acute angle gap between the optical auxiliary plate 
and the display panel, and scattered light to the external light 
of the optical auxiliary plate is seen through the display panel 
from the other surface side of the display panel. 

One embodiment of the invention will now be described 
according to the attached drawings. Fig. 4 is a longitudinal 
section structural drawing of a transmitting type matrix display 
device according to the invention. In Fig. 4, a transmission 
type liquid crystal matrix display panel 23 is so constructed 
that TN liquid crystal 14 is interposed between an integrated 
substrate 20 and a translucent electrode plate 21 , color filters 
of three primary colors R, G, B are positioned corresponding 
to the picture elements on the integrated substrate 20, and 
polarizing plates 18, 19 are disposed to sandwich the above. 
An observation point A is, for example, disposed outside the 
translucent electrode plate 21 side of the display panel 23, 
and an optical auxiliary plate 24 is positioned to be freely 
opened and closed, and fixed at an acute angle 8. of inclination 
to the display panel 23 on the integrated substrate 20 side 
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of the display panel 23. The optical auxiliary plate 24 is 
so constructed that at least the surface 25 thereof facing on 
the integrated substrate is a white light scattering surface, 
and it can be held on a plate -like support 26 as needed. The 
light scattering surface 25 can be formed by coating or spraying 
white powder or the like of titanium oxide or magnesium oxide 
to the surface thereof, or formed by white paper. Further, 
aluminum foil having pro j ecting and recessed part s may be applied 
to form coating, thereby forming a white scattering surface 
having directivity. Further, it may be constituted by the 
surface 2 5 and support 26, integrated with each other to 
constitute a single white plate of plastics or the like. The 
optical auxiliary plate 24 is seen through the display panel 
23 from the observation point A. 

It is considered that necessary signal voltage as 
described above is supplied to the display panel 2 3 to perform 
operation. In the presence of ordinary sunlight or interior 
illumination, the external light Li enters the optical auxiliary 
plate 24 through a gap up to the display panel 23 opened upward, 
and generates white scattered light L R on the light scattering 
surface 25. Therefore, when the display panel 23 is in the 
transparent state, the optical auxiliary plate 24 is seen through 
the display panel 23 from the observation point A, whereby white 
transmission display can be made by the light scattering surface 
25 presenting white. This white display determines the 
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brightness and definition of color in color display. 
Accordingly, in order to make this white display light and make 
see- through display of color image at a suitable visual angle, 
the angle 0 of inclination of the optical auxiliary plate 24 
is an important factor. An available angle of inclination is 
an acute angle ranging from 30 to 80°, most preferably ranging 
from 40 to 60°. 

The optical auxiliary plate 24 is obliquely seen through 
the display panel 23 , and the white display requires projection 
including the whole of the effective screen of the display panel ' 
23, so it is necessary that the screen of the optical auxiliary 
plate 24 is made larger in length and width than the effective 
screen of the display panel 23 to have a suitable wide area. 
When the angle 0 of inclination is an obtuse angle, the optical 
auxiliary plate 2 4 becomes a very large screen, and it is 
necessary to see through the display panel 23 considerably 
obliquely, and an obtained see -through image is very reduced 
vertically as compared with that in the case of seeing through 
vertically to the surface of the display panel 23, or seeing 
-through is impossible. When 6 is zero, the external light 
Li can't enter the optical auxiliary plate 24. 

When the angle 0 is selected in the above range , the external 
light Li irradiates the light scattering surface 25 so that 
a light white display can be performed and also seen through 
as a natural screen shape at a moderate visual angle. 
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Accordingly, when a color image signal is supplied to the display 
panel 23, the transmittance of the liquid crystal 14 in parts 
corresponding to the R, G and B is varied to the signal, so 
that a good color image including white can be see -through 
displayed. 

Further, in order to improve the brightness, it is useful 
that the optical auxiliary plate 24 is made translucent to use 
transmitted scattered light L T using external light L x on the 
back of the optical auxiliary plate 24 jointly with the above 
scattered light L R . This method has the advantage that in the 
above constitution, the effective quantity of incident light 
of the external light Li varies with the size of angle 8 of 
inclination, and the scattered light L R , that is, the brightness 
of the screen varies, and on the other hand, the brightness 
of the transmitted scattered light L T using the ambient external 
light Li' can be set almost independently of 6. Thus, it is 
possible to construct a low-power display device without the 
need of an attached illuminating light source. Further, the 
method has the advantage that when the ambient light like at 
nighttime is not enough, irradiation is performed from the back 
of the optical auxiliary plate 24 by auxiliary irradiation to 
enable night observation . In making the optical auxiliary plate 
24, the support plate 26 may be formed by a transparent plate 
made of plastics or the like, and the light scattering surface 
25 may be made translucent , or the whole of the optical auxiliary 
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plate 24 may be formed by a milky- white translucent plate of 
plastics or the like. 

In order to further improve the utilization factor of 
external light Li, it is possible to make not only the embodiment 
but also all of the optical auxiliary plates described in the 
specification of the invention spherical or parabolic to be 
recessed to the display panel. This arrangement has the 
advantage that the light L R and L T are convergent and have 
orientation in the direction of the display panel so as to obtain 
a further bright image. 

Although the above description mainly deals with the color 
image display panel, similarly the invention is applied to a 
monochromatic display panel having no color filters B, G and 
R so that a good monochromatic image can be seen through. 

Fig. 5 is a diagram showing the longitudinal section 
structure of another embodiment of the transmitting type liquid 
crystal matrix display device according to the invention. In 
Fig. 5, the reference numeral 23 is the above transmitting type 
liquid crystal matrix display panel, and 34 is an optical 
auxiliary plate installed at an acute angle 0 of inclination 
to the display panel 23 to be freely opened and closed, and 
fixed. According to the present embodiment, the optical 
auxiliary plate 34 is being kept the white scattering diffusion 
performance and light diffuse transmission illuminating 
function at the same time, whereby even in the state where the 
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ambient light is dark like at nighttime, see- through display 
can be performed . The reference numeral 3 6 is a light scattering 
surface which forms a white scattering surface to the external 
light L 1# and which is translucent and has diffuse transmission 
performance to the illuminating light Li radiated from an 
auxiliary light source 38. The reference numeral 36 is a 
transparent body made of plastics or the like for holding the 
light scattering surface 35. The reference numeral 37 is a 
light reflector provided to cover the outer surface of the 
transparent plate 36, and formed by a cumulative layer varied 
in refractive index, aluminum foil or a deposit film. One or 
more auxiliary light sources 38 are installed as needed in the 
middle part or edge part of the optical auxiliary plate 34 so 
that the irradiating light thereof is forced to enter the 
transparent body 36 by the light reflector 37. Thus, the 
illuminating light Li radiated from the auxiliary light source 
38 is diffused and reflected by the function of the light 
scattering surface 35 and the light reflector 37 in the 
transparent body 36 so as to generate diffusion transmitted 
light L«r • with substantially uniform brightness on the whole 
surface of the translucent light scattering surface 35. 
Accordingly, a bright white display screen can be formed by 
diffusion transmitted light L T « by scattered light L R due to 
the ambient light Li with high illumination, or by the diffusion 
transmitted light L T - of the auxiliary light source 38 when the 
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brightness of the ambient light L x is not enough, so that a 
color or monochromatic image with a good contrast can be observed 
through the display panel 23. 

Fig. 6 is an external drawing of still another embodiment 
of a transmitting type liquid crystal matrix display device 
according to the invention, which shows an example in the case 
of constituting an image display device of a television receiving 
set or the like. The reference numeral 40 is a flat casing, 
in which a display panel 23 is accommodated in the substantially 
central part or rather closer to the lower side than the central 
part. Window parts 41, 41' are disposed on the surface and 
back of the casing 40 corresponding to the position of the display 
panel 23 to at least include an effective screen, and the 
auxiliary plate 24 or 34 is disposed on the back of the casing 
40 to at least cover the window part 41 9 . The optical auxiliary 
plate 24 or 34 is connected to the lower part of the casing 
on the lower side of the display panel 23 through a connection 
fitting 42 to be freely opened and closed, and fixed . The optical 
auxiliary plate 24 or 34 forms a back cover of the casing 40, 
and is designed so that the angle of inclination, that is, the 
opening and closing angle 6 is set to an acute angle . The optical 
auxiliary plate 24 or 34 is also served as a setting and fixing 
bed of the casing 40 in the illustrated operating condition. 
The casing 40 is provided with a television radio wave receiving 
antenna 43, necessary control parts such as a power switch 
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built-in sound volume controller 44, and a channel select dial 
45, and a speaker part 46. Further, in the interior of the 
casing 40, accommodated are a tuner, an image intermediate 
frequency amplifier circuit, an image detection amplifier 
circuit, a voice detection amplifier circuit, a control signal 
generating circuit and a circuit block for an X driver and Y 
driver for driving the display panel 23. 

When the plate 24 or 34 shown in Figs. 4 and 5 are thus 
used as the optical auxiliary plate and the optical auxiliary 
plate 24 or 34 as the combined back cover and setting and fixing 
bed is opened so that the angle 6 of inclination is an acute 
angle, a favorable monochromatic image and a color image can 
be seen through the display panel 2 3 by scattered light L R produced 
by external light L x and further transmitted scattered light 
L T and diffusion transmitted light L T - . 

This constitution has some advantages to be specially 
mentioned. That is, a first advantage is that the necessary 
parts are distributed to upper and lower sides, and the display 
panel 23 is installed in the central part or rather closer to 
the lower side than the central part in the casing 40, whereby 
the optical auxiliary plate 24 or 34 also serving as the back 
cover can be let have an enough large area especially in the 
oblique see -through direction as compared with the effective 
screen of the display panel 2 3 so as to achieve enlargement 
of see -through visual angle range and improvement of image 
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distortion due to oblique seeing through. A second advantage 
is that the optical auxiliary plate is connected to the casing 
40 by the metal connector 42 to be freely opened and closed, 
and fixed so that they are integrated with each other, whereby 
the reduction in size of the device, that is, the pocket -sized 
device can be achieved. 

A part of the optical auxiliary plate where the sound 
volume controller 44 and the channel select dial 4 5 are 
positioned is not always needed because it is not seen through. 
Accordingly, the optical auxiliary plate 24 or 34 in this part 
maybe removed or the light scattering surface part may be removed, 
and the light scattering surface 25 or 35 to be 
transmission-observed may be formed above the part. 

Fig. 7 is an external drawing of still another embodiment 
of a transmitting type liquid crystal display device according 
to the invention. In this embodiment, unlike that of Fig. 6, 
an optical auxiliary plate 24 or 34 includes an effective screen 
of a display panel 23, and it is limited to a part necessary 
for seeing through observation. That is , the optical auxiliary 
plate 24 or 34 is connected at the vicinity of the lower end 
of a back window part 51' to a casing 50 through a connection 
fitting 52 to be freely opened and closed, and fixed, and also 
served as a part of a back cover. As shown in the drawing, 
if necessary, the optical auxiliary plate 24 or 23 is provided 
with a leg part 57 to be freely opened and closed, and fixed. 
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thereby supporting the casing 50 in seeing through observation. 
In that case, it is possible to realize a further compact and 
strong television device. 

Although the description deals with the case of using 
the MOS transistor, it will be apparent that similarly the 
invention is implemented in the TFT system. 

According to the invention, as described above, on one 
surface side of the display panel, the optical auxiliary plate 
capable of inclining at an acute angle to the display panel 
and forming a white light scattering surface on the surface 
thereof is installed, and the optical auxiliary plate and the 
display panel are related to each other so that external light 
is forced to enter the optical auxiliary plate through the gap 
between them, whereby scattered light to the external light 
of the optical auxiliary plate is seen through from the other 
surface of the display panel as well through the display panel. 
Accordingly , it is possible to realize the integrated and compact 
display device which may effectively use the external light 
to achieve low power consumption, and uses white scattering 
surface so that a bright monochromatic or color image can be 
favorably seen through and transmission-displayed, and a 
small -sized portable television receiving set can be obtained 
to be very useful in industrial respect. 

Brief Description of the Drawings: 



22 



Figs. 1 and 2 are circuit configuration diagrams of a 
transmitting type liquid crystal matrix display device to which 
the invention is applied; 

Fig. 3 is a sectional structural drawing of the 
transmitting type liquid crystal matrix display panel of Fig. 
2; 

Fig. 4 is a sectional structural drawing of one embodiment 
of a transmitting type matrix display device according to the 
invention; 

Fig. 5 is a sectional structural drawing of another 
embodiment ; and 

Figs . 6 and 7 are external drawings respectively showing 
the constitution of still another embodiment. 

1, 1', 1": field effect transistor 2: capacitor 3, 14: 
liquid crystal 13: transparent display electrode 15: 
transparent electrode 16: translucent substrate 17: 
transparent substrate 18, 19: polarizing plate 20: 
integrated substrate 21: translucent electrode plate 23: 
display panel 24, 34: optical auxiliary plate 25, 35: light 
scattering surf ace 36: transparent body 37: light reflector 
38: auxiliary light source 40, 50: casing 42, 52: connection 
fittings R, G, B: color filter Xi, X 1+ i : X electrode wiring 
Yj, Y j ' , Y J+ i : Y electrode wiring 0: angle of inclination 
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